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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method in which an insulating 
film including an organic dielectric film is etched and worked quickly 
without forming a damage layer and without lowering a throughput. 
SOLUTION: An insulating film 14 which contains an organic dielectric 
film such as a laminated film by an organic dielectric film 12 such as a 
polyallylether film or the like and by a silicon oxide-based dielectric film 
is formed on a substrate 1 0. A mask layer R is patterned and formed on 
the upper layer of the insulating film. Then, when the organic dielectric 
film part 12 is etched and worked, it is etched by making use of the 
mask layer as an etching mask by using ions or radicals which contain an 
NH group and which are generated by a gas discharge in a mixed gas of 
hydrogen gas and nitrogen gas or in a mixed gas of ammonia gas. While a 
reaction product containing a ON group is produced, the insulating film 
14 (12) is etched, and an opening or the like is formed 
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jc-j^i^ yftiif 4Xigi *wr si»i»js©x y^i^if 
[ iS*® 2 ] X ^ > yfipxf SXgtc *j 10 

*l6^$-i*-cx-:,g^> i/ftix-r 4 If ^« 1 §^StfDi^m 
<Dxs,g=->>/75-& 

CfS^«4 ] BJta»!»s%x 5^>d/fl]xr-5xg«:*j 20 
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> if ism. 

m^mb ] Bfif2iffi^)g4ji5fi£t-^xfi*i. sstcfiiB 
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<t N H»%$tf -f :t yt« ^ i?* J: 0 X 5; 5^ > 
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— 7^iHS=&?l5fiETSgf^ 1 ietS©iffiifiSM©x 5, 

[mm^i ] sffiK:^iiBiiui*j^^-r.sxei. 
fiS^^axfii. 

B(rtei^K©±®«:-7y; d'Jl^r/^• f ->}K^-r sxfi 

N HS*^tf > y /7 JUK J: D X s. 

ur. miBil&^il^Sjil/rsiESefca-i-iraPSiJ 40 
^rJfJfiSTSXigt. 

®©jKfiS:»ffi. 

[if*318] H9S^P8»«:jgeR-r-5XgK:*ji,>t:«. d> 
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r X 9^ > if-r -519*31 7 fBi8©ffiiSja©JB^ffi. 
[a*® 1 0 ] Uferapa^^fiK-r-sxgtcfcOi-ctt. 

B?SBransi5%}gfi£-rsxe«c*$t,>r«. mszmm?kmm 

tf -f > S fca 7 * i 0 X i. 5^ > i^f -Si**! 7 

in^m 1 2 ] HiriBwa^sr^Mi or. -i< >; r y -ju 
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[000 1] 

[^W©JS-r-5«rrf5^5'»] *^?8»«ii»Jg©i .:'?:>d' 

•2.0 

[0002] 

CCfKH3f <ltU:©S^4«S{l:-r •&{:<!: ifi-Smt U-^X 

*rt>5. ±sB©^|i3l^^g©»ifie{fc*jJ:i:^ms^b* 

a^-r-5/cJ6{c. xif-f>-»u-;l'«t!(t«:f^©7S!l©3®/jN 
{bWtoti. W:i«f-7>i>Xd?©y-hmS©-5r'-h 
i|ii^DRAMJ&i'-CO+-f Ai'4»©AWH«Sr$^». SI 

/Wb{c{*i>i|£«t*^g©^ii{b*>l^ur*/c. ±fE© 
#^ftSIS©Sl[WbfeJ:Df«ffiafbK:#-5r. 

i^a*aS *)11S^S?^R*j:fw^«: <!: -o r * r i^s . 
[0003] Li)^Ltj:i)H^. — :^r±ia©J: ^fci^^^ 
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»9iTS/c«&{c. fie3fefflc»6nrc^'5K{b->';3> (it 
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±te©3R®*Wf4©f^g-CA4S i 0F«. 7'7X-7C 
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VD (Chemical VaporOeposltion ) ^1H£(iCj:K>^^ 

[0005] ±s!® J: ^K. lara^iSiso— gpccjtsim 
{cLrtffcns. *-r. 08 (a) {Ctt-tjc^k:, lo 

mm 1 2 ©±ii{cK<b^ 'J =j 2 ii^i^ig 

1 3 4J^fiS-r JWi® J: ^> {c or. 1^ 1 JaiQiffiiftlS 1 20 

2:^j::/m2mmmmmi 3<Dmmmmm-c$>i>mmm 
mm 1 4 ■s. ;xec. ^ * h y i^^ 7 ^ -xs 

[0006] Aic^ 08 (b) {c^r«*:^{c. mj*. 

LTCF./CO/Ar/Q, ^rrai^fx y^^rJSU, HZ® 
Ri^M^M 1 3 iMMLxm 1 SffliNi^M 1 2 ^StUS-ii 

[000 7] ;^{C. 09 ( c ) K^-r J: ^ K, «»|^«E 30 
CR (Electron Cvclotron Resonance) S©:/-7Xvi 

'j9->ifim.icmnm^^^tiiWim (a) 4ffit,>5if 

^>i^S!ia|{Cj:»3. m^WiffiiSMl 2teJ:af||2gra 

•rSo ±iB©x-^5^>i/saa{c*jt,ir, w^j^ivtm^^ 

[0008] ycec. 09 (d) tc^-rJ:^>K. m«M 
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©±)s*j j:DnF®K:-en-e*ugfiX2nft:ii i i3Sii<tm 
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[0010] 

[»?B*5»P9ll/J:^iT*^] ±gB© 

¥»f*JIS©iaj§:^S6«:tet,^r{3:. midHiffiiiiMl 2 
^Xy^^^i^LT^^^fi? h!f:-;l'CH4iap-rSXS 

{cfci^-c. ^ (Q.) im^.>^x.''j^>ifm^icj:*)m 
{tan. misfffliffiisj^i 2©3>i'j' h;^-;ucH© 
rtMffi®^)isi5^{c i^'y - 1 2 • s nri > s 

Ci*^^, CVD^i^ct-«CJ:»3 3>af 1; h7f.-;UCHF«9 
4 if > i'yC 7">«: i'©»««:ra«?)iitfXe{C*jl,>-C , 
01 OtC^S-TJr^CC, ^«'y-ygl2' i)^f>i^XGi>m 

CH©ai«)ji**S»tctT^ c idi-c^-rccSi&ji*:?: 

M (#-( F) vnimmstix. ^tt^F^tftsraajtuii 
[0 0 1 1 ] ±tE©raia*®wsfcj&«:. wais*m*> 

6^i:Siffii^M©xy?>i/S!ia{c. (Q.) tf^^<3 
*>Slt:l*©ffiC»SiSg (M) :</X«:fflCiS:5)*fc*^*i. 

c (om^mmmi^:^ t- > ?>m^^ t) t x ^ ^ > i'jg 

S*J«L. < <g< :^cO , ¥^f*«g©SjtXliK:*Jt<^r« 
h©ffiT<i:C>^«'J©raj®*^3ii-5Ci;K: 

[0012] *^?B«±iB©t^ia*^*r^cSti/c4>© 

JjDXf SitfC. ^^^^©MHi'Sr^.ii'y-S^S^ffJ 

micx.'j^>i/mx-r^ct-f)ix^i>mmm(o:i^v'^> 
©fj^i*4ae^-r.5 c i %aeejir 
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CK®*»^-rSfc*©*S] ±iB©S95j=fe^^Sfc 
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[0016] ±m<o:t:^m<of&mm(Dx. 5. 5=->i^7?a 

W«^iimMg|5»*J^-^^>i/Jnix-r^><!:*(c. 'prj:< 

{^mx-Ti. 10 

[0017] ±sE<D:$i^(mmmoyx. i/yra 

[0018] ifBCD^I^qBCDiffiiSMOx 2. ^>ify^ 

iSM«rx-^?->yjnix-rs. 

[0019] ±l2©2(E»?g(DiKSig)l©x 'j9->if:mi>C 

:t>$fcB^':/*JU«:j;0x-:,9^>i/Jjnx-r*. NHa 
*^tf -f > S )t « -7 i;** Mc J: S X > 
«> «m^ftcDllHi/d:^4^'y-i;@;£J^fiS-r.5Ci/5: 30 
<. 1^--C Kx-:>f^%«lSiJO. iSc^X'^^^^yiig 

W«JSa«BI*StJiiaSK«rx ^ ^>i>^ttiX^-5 C i*s 

[0 020] ±iB©@W*^-r-2.fce6. 
<DEiui©^s&:^a». S£(cii 1 Si^'&^es-rsx 

i^ibr. ii>^c< <!:4>NHS*#tfY;*->SA:«7y* 40 
Jl.{CJ:0x.y9^>i«^Lr. SlfaiffiiSjP«:«jiL.r^lE 

^(cjg-r 'SPsnspfr^^-T'Sxg.!: . mn.'m i ibiib 
{cSiii-rs<fc^(CBufBBapsprt*«mft-ca«6ii*. m 

2 ffiiSJlS:0^T-5Xgi S. 

[002 1 ] ±.m>:ifim^<mmm<of^lS:^ima.. mm 
«ctt. frfBmg|5%j^^-r^)Xfi«:tei»-c«. o>u<t 

HS4#tf :*->Sfc«5£;'*;l/*ie^3-ttrx 5. 5=-> 
i'TS. 50 



[0022] ±IB©*«l«©ie«JB©}Bfi£^ffi«. Jf iS 

«:«. friama5?r}i5RS-rsxgK:*jt>T«. ^«c< t 

[002 3] ±iB©2tc^?^©ffii^)S©ff5RS:;^^«. mm 
«c«. BiFlBiffiiSM^J^fiS-r-SXM*!. stgKmraw®^ 

3^is«^^rsx@£. w^mm3hwm(o±m^m 
ft-> y 3 ^.s^^mK^^fiSf'Sxiii mrifigap 
SP*JgBS-r^.XSK:*j«,»r«. B5iBWta.^SI^SP»4 

[0024] ±fB©*^iB©seiS@©jB^:^j£«. »ii 

[0025] ±tB©2|s^?g©ie^®©}^fi£:^i*«« mm. 

O. iffii»ig©±Jl«:Ui;^:^ Hg^c<!:©v;^i'Jl*vN-i»- 

>}gfiK-rs. ^XK. w««^jgSB»*x-^5^>e/ftix 

fSilfJc, *S**:^i^^5?/;:^©ii^:</xtfj, 

K J: 0 r S N H S %^tf :f > * » ^ * ;U K J; 

0, v;^i»Ji)&X':;5^>yvX4'iO-CX2.5^>i^L 

[0026] ±f^©2|s|^qi©ffii^)l©Jl5fi)E:^rft«: j:n 
tf . 4i y r y - jux- juk^j: £:©w^s^SP»% 

$"fcB7i'*;l'CCJ;SXi>5^>i^-r-5. NHS^^tJ-^ 

Xi,5^:S:«l$iJl,. l«t,»Xi-g^>i/iia)£i^L-C 

h©ffi£T«rfcfc6$-r{caaSfC. 
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[0027] 
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s. i/y3>i|£#»s«i o©gf^©^j^K: 
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[0029] '^x(fC. ±^^<o^mm(DBfScys^^-oi.^rm 
m-r^, s-r. 02 (a) tc^-rjc^tc. i^»;3>^i^2S 

mi i^mfSrr^o 

[003 0] 'Adc. m^^tmf^o^ y r »; -;i/x— 

*S&i:Cc?gTU. SS^0^;itf25OO^3OOOrpm riHllto 
$-t^r±&— tciEcf . -pa^tf 1 5 0 "cc 1 ;xcc 250 
•cr 1 "tti^rt^^mnrx^-^^^KM^m 

±mcc^ V r V -)\^:t^-^)ViPht^^m 1 Hra«iJ»is 1 

2 ^ 5 0 0 n mcommx^m^^^ 

[0 03 1 ] ;>:cc. m 1 JiKiteiS^ 1 2(D±jiccm« 

:7'^X-7CVD (Chemical Vapor Deposition ) 

^mitiy'):::x>tf^ht^^m2mmm^m: \ 3^6 0 0 n 

m^\t (RF^N'C?- (13. 56 MHz) :0. 5 
kW. mt) : 5 T o r r , JK|Sf:«/X*5cfcCXSSS : SihU/N 
2 0tlOO/400sccm) ^-T-So WiOcfc^tCLT. H 1 HH 
iffiMIS 1 2 *J<i: U^m 2 BKiffijifeM 1 3 O^HiffiiSMr & 

[0 0 3 2 ] ;xcc, y :t h VV^^y ^-j:m(fCj:^:n 

^7i3^d:^U5^;^ hKR*8 5 0nmCDIS/lr®ra«^|® 

[0 03 3] yc4C. 02 (b) CC7n*r<fc^tC. h 

S : 2 O'C. ^?®>'N-»7- : 1 6 0 OW. Kt) : 5. 3 P 
a. X2^^>d;^:^>^4cJj:0'Safi : QFa/G0/Ar/Qi=14/250 
A00/2sccm) <D^tcrx-,5^>^*!iS^SSLr. ^2 

Jsra^M2 i^mjiLrmiHraj»jsas2o«:attis 

[0 03 4] ycCC. 03 (c) CC^*rJ:^tC. ECR 
(Electron Cyclotron Resonance) S<D>^'7 Xvx 5^ 

>^i^mi>c<i:*). m^iit m^^mmmum : 2 o'c. 

uW^y- (2. 4 5 GHz) : 20 00W, mt) : 
0. 8Pa. RF^>*7- : 3 0 OW. x ^>>/:^;^*5 
<fcO*S6ffi : NH,=100sccin ) <D^#CCrx 
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mux. mimmmmm2o^^vm2mmmsLm2 1 
i^^tji^mmm^nmoxm 1 ibjs^ 3 0 (D±m^mm 

3ii^=i>:5?^ h;^--jU (lapgB) cH^nnr^o ± 
fBCDx^^^-^^iaffiCc^jiir. W«5S«m^6^j:^Ui^ 

;^h]SiR«. X'>^>y^i$n-So ±ia<DX'>5^>tJ^ 

x.>^>yiaS-r'2>o x^^^>t5^;^-;;^t OT^i. m^f^t 
10 *^ iM^Otg^;^'^ (SSSH, +Ni =100sccm (09x. H2 / 
ri=75/25sccm ) ) ^rffll^^^iO. ±ie<fc|5lfi|fC* 

ti^s.^j^^^htLxm^f^i'^mm. 

m'r^Cth'^mX$>^, ±iBODX:;^>^/jfiacCfcli 
r«. «?J;i«CNa«:#tfSltv^fiK^^^^0^c*i6x 

[0035} ^XCC. 04 (d) (C^-Tcfc^OC. tWI^t^X 

20 >{bx^>--..df y >i/ffi) k:<J:D. hsi^-^bC H 

[0 0 3 6] ;^(C. 04 (e) (C^Tct^K:. «ai;i«C 

K?K^®Fgr{iWF,/hi/SiH,/Ar^30/1000/l 
0/2500sccm. ae^jAj^^iapg-C^iWFft/Hj /Ar=7 5/500/2 500s 

can tr^o y^y^mmottrntLxiit. m^umficD 

[0037] ycic, 04 (f ) (C7j^-rJ:^tc. R I Etj: 

(Chemical Mechanical Polishing ) fS^M^Ji^^J^^ . 
=3>^^ h!^-Jl/CHmgB<D>^'7i/ffl/ll 6*5<J:i>*ffi 

^ti/c:/^^l 6 ai-r-So 
[003 8] mox^t i«^«r;l/5 X*:; A 

40 i^jr^^J:^:/^^! 6 atcS«lbT^2ie«Jl 1 7*>'^• 

hj^-;l/CHrtccaa5?>3Z.i^n/c>''^^l 6 aCc<i:0. m 

iffi^i \i6xzj^m2wsm\ lifiw^itxfc^m 
[003 9] ±M^(o^mMBm^<ow£Mmmiis:nmi^j^ 

titf , jj< U T y - JUx - <t'(DWaJg^]SSP^J 
^x»>5^>>/r€><*:^^. ^J^cC< <?:4>NHS*^tf-Y:t 

50 -Sx y^^-^d^iCirrit*. «®^^fi(DjlH«i:^c-2>^-»^'-i^ 
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IS^Stf j»3»K«:S:^rttx y ^ > d^flOXT ^ C <!: 

[0 04 0] 1 ) ±ie(D^ff^SgtC4«l^T. 

^WOL'tht^(Ds.v'^ly^^mt\^X. (a) N,=100 10 
scan. ( b ) /H =50/50sccm , ( c ) Hi =100sccm<b b 

[004 1 ] {^C«l2 ) ±ifi(D|ISgff$9§tC:fdlir. ^ 

yjDX"r'5<b#(DX'v^>^i[is<bLr. n,/Hi =100/0 

-^50/50 --0/lOOsccm <!: X ^ > ^^:^/;^dfefiJ:b^^{b$ 
•tijfc <»: * <Dffl*f X y ^ > ^iiS ( /Hi =100/0sccm (D <b 
#(Dx.>^>y3i@[:g: 1 if-S)) SSSSi:b(c:tot:t^ 
(CN. NH. . CH. H) CDS^^^cD^;^ 

^Tcfc^CC. X';»^>^jIg<hCN<5:NH(Dj^7fe:^'^^ 

[0 042] ±ie©^;te0ll 1 *5 J: o'^fflen 2 cD^ig)^^ • 
6. ?J<Ur •;-iUx--f-jl/:0>^3^c-5m2JiraJ»J»)S^x 30 

<b ur c N*st?^b^ia*i^$ nrc^^ c <b?!^5t^$ 

[0043] (*»fe«a|3 ) ±iB<Z)*J&JgS8JC*5C>r. 
'J T y - ;l/x- 7";i.3&:» 6 3S: 2 UraffiSK^x 5^ ^ > 
^ttX-r^<!:^CDX':;^>^:^>^<f:L.-C. (a) N,. 
(b) Ni/H, ?:fflC^/ci©^CDx-:;5^>^*CDvXX^^ 
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fC. N,/H, :^X€:fflC^/cx v^>:5^^C*5l^r«. NH, 40 

[0044] ^mR\t.. j&JtMox > ^> t^:^'^^^ 
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^C<h:^<. If-f Kx.;;^«:}qi$IJO. */c. iSl^x^;^ 
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[0 1 ] a 1 \^-^mjm^%^wmmimimcx 

[0 2 ] S 2 «*:^;feffJ<l§K:{^^ieigil(Dff^^?4cDffJ 
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xs^r. (b) \x%\mmmmn>s.y^-y^:D^% 
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Defective images within this document are accurate representations of the ongmal 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

(zTfaded text or drawing 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□Klines or marks on original document 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 
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As rescanning these documents will not correct the image 
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